Reverse transcriptase sequencing of 16s ribosomal ribonucleic acid of Caseobacter polymorphus was performed in order to determine the relationship of this organism to other mycolic acid-containing actinomycetes and coryneform bacteria. The sequence data clearly demonstrate that Caseobacter polymorphus is a member of the genus Corynebacteriurn. Furthermore, Caseobacter polymorphus showed 100% sequence homology in a large stretch of 1,458 nucleotides with Corynebacterium variabilis. On the basis of the present and previous data we formally propose that Caseobacter polymorphus be considered a subjective synonym of Corynebacterium variabilis.
The genus Caseobacter was proposed by Crombach in 1978 (7) to accommodate some gray-white cheese coryneform bacteria originally described by Mulder and Antheunisse (16) . However, the taxonomic position of the genus
Caseobacter is equivocal (3, 8). Although it is generally
accepted that Caseobacter polymorphus is a member of the "CMN (Corynebacterium-Mycobacterium-Nocardia) group'' of organisms, its precise relationship, particularly with respect to corynebacteria and rhodococci, remains unclear. Caseobacters are similar to corynebacteria in possessing relatively short-chain mycolic acids (ca. 30 to 36 carbon atoms) (4). Further support for a possible relationship between Caseobacter polymorphus and the genus Cothat the relatively high guanine-plus-cytosine content of Caseobacter polymorphus (ca. 60 to 67 mol%) is more in keeping with an affinity with the genus Rhodococcus, although several authentic Corynebacterium species also possess comparably high values (17). Similarly, caseobacters more closely resemble rhodococci in producing tuberculostearic (10-methyl octadecanoic) acid (5). However, a number of Corynebacterium species are now also known to contain this fatty acid (e.g., Corynebacterium ammoniagenes, Corynebacterium bovis, Corynebacterium variabilis) (2, 3, 5 ) .
In this study we determined long stretches of the 16s ribosomal ribonucleic acid (rRNA) primary structure of rynebacterium comes from the presence of only N-acetyl residues in the glycan moeity of its murein (3). All other mycolic acid-containing genera (i.e., Mycobacterium, Nocardia, Rhodococcus, Tsukamurella) contain both N-acetyl and N-glycolyl residues (18). It has been suggested (8, 14)
Caseobacter polymorphus in an attempt to determine the relationship of this organism to other mycolic acid-containing taxa. were grown in shake flasks containing corynebacterium broth (casein peptone, 10 g; yeast extract, 5 g; glucose, 5 g; NaC1,5 g; water, 1 liter; pH 7.4) to late exponential phase at 30°C. Reverse transcriptase sequencing of ribosomal ribonucleic acid. rRNA was isolated as described previously (10) . Analysis of 16s rRNA by using reverse transcriptase was done as described by Lane et al. (15) . The sequence of oligonucleotide primers, their target sites, and the electrophoretic separation conditions used for complementary deoxyribonucleic acid (DNA) were as described previously (10) . Sequencing ambiguities were resolved by using terminal transferase (9) . Selected stretches were aligned with homologous regions of 12 strains representing five mycolic acidcontaining genera. Computation of levels of homology and evolutionary distance values (KnUc) and the construction of an unrooted phylogenetic tree followed previously published procedures (12, 13, 18) . DNA hybridization. DNA was purified as described previously (11) . DNA was labeled by nick translation, using bovine serum albumin, 0.1% Ficoll, 0.1% polyvinylpyrrolidone) at 72°C overnight. The filters were washed serially with 100-ml portions of 2~ SSC, 0 . 2~ SSC, and 0 . 1~ SSC by using the Hybaid system (Hybaid Ltd., Cambridge, United Kingdom).
MATERIALS AND METHODS

RESULTS AND DISCUSSION
Two long stretches of the 16s rRNAs of Caseobacter polymorphus and Corynebacterium variabilis were compared. Out of 1,458 base sequences, not a single nucleotide difference between the two species was detected (Fig. 1) .
The sequence of Caseobacter polymorphus was aligned and compared with the sequences of 12 reference actinomycetes (4; unpublished data). Homology and derived K,,, values were based on 480 nucleotides involving variable positions between points 200 and 1,435 (Escherichia coli numbering system [l]) ( Table 1 ). The phylogenetic tree constructed from the latter values is shown in Fig. 2 . Caseobacter polymorphus clearly clustered within the confines of the genus Corynebacterium and was well removed from rhodococci and other mycolic acid-containing taxa. The recovery of Caseobacter polymorphus within the radiation of true corynebacteria is consistent with the presence of corynemycolic acids (4) and N-acetyl muramic acid (3) within this species. Furthermore, the occurrence of 100% 16s rRNA sequence homology (for 1,458 nucleotides) between the type strains of Caseobacter polymorphus and Corynebacterium variabilis indicates that these organisms are closely related, a conclusion confirmed by DNA-DNA hybridization data (Fig. 3) . Caseobacter polymorphus and Corynebacterium variabilis both possess a coryneform morphology, and these organisms are biochemically extremely similar (2, 7, 8, 16). These species are also indistinguishable on the basis of chemotaxonomic criteria (e.g., murein, fatty acids, mycolic acids, quinones, etc.) (2-5). On the basis of these phenotypic similarities, together with the high levels of DNA relatedness and 16s rRNA sequence homology, we believe that these taxa represent a single species. Therefore, we propose that Caseobacter polymorphus be considered a later subjective synonym of Corynebacterium variabilis ( 2 ) .
